Tests for active management inevitably focus on long periods. Yet, implicit in these tests is the assumption that active management generates a stable excess return. We argue that this assumption is not appropriate for active management where the emphasis is on identifying profitable trading strategies. Consistent with this conjecture, we find evidence of time changing alpha using a sample of Australian international funds over the period from July 1995 to January 2005. Regardless, few international funds show consistent positive excess returns over the period.
Introduction
The question of whether mutual funds generate abnormal returns is of considerable importance. While active funds are often accused of churning they have also been described as expensive passive funds, tracking the index and thus providing an expensive form of quasi-indexing (Wooley and Bird, 2003) . The finance literature provides evidence both supporting (Wooley and Bird, 2003, Minor, 2001 ) and questioning (Sharpe, 1991 , Bogle, 2002 active mutual fund management.
Further, much of the recent research is based on portfolios constructed specifically to avoid survivorship bias and it is possible that these portfolios may bias tests against identifying active managers. While survivorship bias is important in estimation of average returns, survivorship bias adjusted portfolios tell us very little about the performance of individual active fund managers over shorter horizons. It is possible that fund performance over shorter periods has a greater impact on whether an active manager is maintained or replaced by a large superannuation fund, or a retail investor. More precisely estimated long term average returns earned by a portfolio of funds arbitrarily grouped together to avoid survivorship bias may provide little insight into the performance of actively managed funds. For example, active managers are likely to earn rather lumpy returns. When an active manager engages in timing or selection of undervalued or overvalued securities the payoffs from these strategies will not be realised in a smooth predictable fashion. This paper models the time changing nature of Australian international mutual fund alpha using individual fund returns. We also estimate alpha for mutual fund portfolios, that are essentially survivorship bias free, for comparison purposes. We The performance evaluation literature has taken two paths. The first assumes that the find manager maintains their stated portfolio risk over the evaluation period (Carhart, 1997 , Grinblatt and Titman, 1989 , Jensen, 1968 , Sharpe, 1966 , Treynor, 1965 . The second allows for the possibility that managers actively time the market, changing the nature of the portfolio in line with their view of future market conditions (Treynor and Mazuy, 1966, Henriksson and Merton, 1981) . Conditional forms of these tests have also been developed by Turner (1999) Ferson and Schadt (1996) and Ferson and Warther (1996) and we apply these models in the performance evaluation of Australian international funds.
We find evidence of superior statistically significant alpha estimates for some of the funds over the study period. While there are periods of statistically significant superior performance in the first half of the sample period there is also evidence of statistically significant inferior performance for many of the funds in the second half.
A brief literature review is provided in the following section, with model development
in Section 3 and data described in Section 4. Analysis is described and discussed in Section 5 and conclusions follows in Section 6.
Literature Review
Funds often argue that they are active portfolio managers and this is generally explained in terms of asset selection and market timing. If this is so then we would expect to see variation in estimated timing and selection parameters over reasonably long periods of time. Asset selection involves the identification of under-valued or over-valued shares irrespective of the market conditions. For an international equity fund this may involve the choice of foreign shares, units in international equity funds or similar investments, taking into account the variation in market conditions arising from differences in tax law, securities regulation, investor protection and accounting standards, for example. Market timing is generally modelled in terms of changing portfolio risk over time according to expectations about future returns in the particular markets and much of the research into market timing has focused on the choice between equity and bonds (Sharpe, 1975) . If a fund manager is timing the market then they would hold shares when the share market is predicted to perform strongly and bonds where bond returns are expected to outperform the share market. In the case of international equity portfolios, timing may be undertaken by changing the risk profile through the use of derivatives as well as through changes in asset class allocations. 2 While market-timing benefits can be considerable (Sharpe, 1975, Chua, 2 Changes to equity exposures may take place either by buying or selling the international shares or through the use of derivatives. For example the combination of a well diversified share portfolio and short share price index futures contracts can create a hedged portfolio that earns the risk free rate of return. Later reversal of the futures contract removes the hedge, leaving the underlying share portfolio (Do, 2002) . These changes in exposure could also be attained through buying and selling units in international portfolios that specialise in particular international markets and particular asset categories.
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3/11/2014 Woodward and To, 1987 , Shilling, 1992 and Sy, 1990 ) the theoretical benefits from market timing noted in the literature depend on market forecasting accuracy.
Tests have been developed to identify selectivity and market timing with perhaps the best-known example being the Treynor and Mazuy (1966) test. The test for market timing in this model is based on the assumption that fund managers who time the market change the fund portfolio beta over time with high beta portfolios more likely during periods when equities are performing strongly. This results in a non-linear relationship between realised portfolio returns and share market returns and so the inclusion of a squared market return variable provides a test for market timing.
Given the nature of international equity investment by Australian funds, some form of the International CAPM seems most appropriate for equity fund performance assessment. We use the single factor international capital asset pricing model (ICAPM) of Solnik (1974 and 1977) due to its widespread use in assessing mutual fund performance. This model is augmented to provide for predictable changes in timing parameters Schadt, 1996 and Warther, 1996) initially though predictable change in selection parameters is allowed for in later analysis with the use of the Christopherson, Ferson and Turner (1999) approach. Ferson and Schadt (1996) and Ferson and Warther (1996) argue that the unconditional estimates provided by the original Treynor and Mazuy (1966) approach are not valid where portfolio expected return and risk change over time. For example, Ferson and Warther (1996) find that unconditional tests identify market timing even in a simple buy and hold portfolio, which is inconsistent with the concept of market timing as a purposeful management activity. They show that proper conditioning of these estimates removes this problem. The model has also been extended to capture predictable variation in alphas as well as in beta by Christopherson, Ferson and 6 3/11/2014 Turner (1999) which follows on the earlier work of Christopherson, Ferson and Glassman (1998) . 3 There has been little application of this model in the literature though we will also use this approach in total period analysis. Becker, Ferson, Myers and Schill (1999) further extend the Ferson and Schadt (1996) and Ferson and Warther (1996) model to include the impact of information releases, though the added complexity appears to add little to the test. As a result, we focus on the simpler conditional test proposed by Ferson and Schadt (1996) and Ferson and Warther (1996) . While Ferson and Schadt (1996) and Ferson and Warther (1996) apply the simple conditional test to USA data. The test has also been applied to Australian equity funds by Sawicki and Ong (2000) , to Australian international equity funds over the 1990s by Benson and Faff (2006) , Gallagher and Jarnecic (2004) and Heaney and Josev (2005) and to European mutual funds (Engstrom, 2003) .
While there is considerable work published on the predictable variation in mutual fund timing ability and some dealing with predictable variation in selection ability there is also some research focusing on the broader question of the time series behaviour of estimated Jensen model parameters. For example, Black, Fraser and Power (1992) analyse mutual fund excess returns after allowing for the time series variation in mutual fund risk. There is also more recent work that specifically models the time series behaviour of Jensen alpha and beta in an attempt to improve forecasting (Mamaysky, Speigel and Zhang, 2005 
Model used in performance evaluation
The model used to estimate the expected return for the fund should reflect the investment set that the portfolio manager faces and so we use the Solnik (1974 and 1977) version of the international CAPM (ICAPM) within the Ferson and Schadt (1996) , Ferson and Warther (1996) and Christopherson, Ferson and Turner (1999) framework for our initial alpha estimates. 4 Our application of the conditional models draws directly upon the work of Sawicki and Ong (2000) . 5 The model takes the form:
Where the conditioning variables include a constant, January and July dummy variables   To date, there has been little discussion concerning the possibility that the selectivity performance measure, alpha, might change over time in some predictable manner. One exception is the model developed by Christopherson, Ferson and Turner (1999) . 7 This model allows estimation of conditional alpha as well as conditional beta and we focus on the conditional alpha estimates in this paper when applying this approach. This model is essentially an expanded form of the Ferson and Schadt (1996) and Ferson and Warther (1996) model, taking the form:
Where, similar to the conditional beta, the conditional alpha is now defined as a function of time.
Another approach is the use of a Kalman filter to model the time series variation in the Jensen model parameters (for example Black, Fraser and Power, 1992 and Mamaysky, Speigel and Zhang, 2005 ) though these models rarely allow for predictable variation in risk such as that proposed by Ferson and Schadt (1996) and Ferson and Warther (1996) . In this paper we take a simpler approach, using rolling OLS regressions to capture time variation in model parameters along with the removal 6 While an alternative market timing model is described in Merton (1981) and Henriksson and Merton (1981) we focus on the Treynor and Mazuy (1966) model in this paper as the two methods generally provide similar results (Engstrom, 2003 and Schadt, 1996) . 7 We thank the anonymous reviewer for suggesting this approach to capturing predictable variation in alpha over time.
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3/11/2014 of predictable variation in risk using the Ferson and Schadt (1996) and Ferson and Warther (1996) model. To some extent this model falls mid-way between the simple Kalman filter models appearing in the literature and the more complex, data intensive conditional models. There is a trade off between model choice and sample size in this analysis because of the limited data that is available. As a result we do not attempt to run rolling Christopherson, Ferson and Turner (1999) based regressions because of the very large number of parameters that must be estimated for this approach, though this approach is of interest for future research as more data becomes available on international mutual fund performance.
Data
International equity funds are defined as those funds that invest 90% or more of available funds in international equities as at January 2005. There are 715 funds in the initial list of funds as at January 2005 that meet the foreign investment requirement but most of these funds came into existence after 2000, providing little time series data for individual fund analysis. As a result we use two types of data for analysis. The first focuses on the 74 individual funds with a full set of monthly data over the period July 1995 to Jan 2005. Analysis of the surviving funds, while important, begs the question of survivorship bias (Brown, et al, 1992) . We construct two portfolios to account the impact of survivorship bias. The first is an equally weighted portfolio of all available funds each month. The second consists of a value weighted portfolio of all available funds each month. A third portfolio is also constructed and this is an equally weighted portfolio of the 74 surviving funds. It provides a base case for comparison with our survivorship bias free portfolios. Returns, net of the risk free rate, are calculated for the 74 individual funds and for the portfolios of funds. As indicated in Table 1 , the individual funds in the sample report negative excess returns for the period of -0.13% per month though there is considerable volatility across the funds with an average standard deviation of 3.93% per month. The distribution of the return statistics across the individual funds can be seen from the median, maximum and minimum, which are also reported. The performance of the three portfolios is similar to the reported averages for the individual funds though, as might be expected, the estimates are less dispersed. We have also estimated autocorrelation coefficients for the individual funds and for the portfolios and we find that the portfolio autocorrelation coefficients are somewhat higher (these are available from the authors on request).
[Insert Table 1 about here]
The fund risk premia and world equity market risk premia are required for implementation of the International CAPM though the Ferson and Schadt (1996) and Ferson and Warther (1996) model requires additional conditioning variables to capture predictable variation in fund beta. The conditioning variables used in this paper include a January dummy variable (JAN t-1 ), a July dummy variable (JUL t-1 ), the dividend yield (D / P t-1 ), a short-term interest rate (STI t-1 ) and the yield curve slope (YC t-1 ). The short-term interest rate and the dividend yield are expressed as continuously compounding returns per month. Summary statistics are reported in Table 2 .
[Insert Table 2 arising from such measures, a dividend yield series is calculated from the MSCI world total return and price indices. Estimates of short-term interest rates are required for calculation of excess returns for individual funds and for the market portfolio proxies.
The world risk free rate is approximated using an equally weighted average of the 3-month interest rates obtained from the OECD for the USA, Japan and Europe expressed as a rate per month. The yield curve slope estimates are calculated by taking the difference between the average OECD 10 year rate per annum and the average OECD 3-month rate per annum for the USA, Japan and Europe. The risk premia for the market portfolio of risky assets is the difference between the return on the local currency MSCI world total return index and the world risk free rate estimated by averaging the short-term interest rates for the USA, Europe and Japan as supplied by the OECD.
Time Variation in Alpha Estimates
We use rolling regressions to capture the time variation in the fund alphas over the sample period. A key decision is the selection of an estimation window. If the window is too large the analysis may ignore important time series variation in the alphas and it will also result in exclusion of funds that have insufficient data. If the window is too short then there may be some doubt cast on the accuracy of the estimates. As a result we use rolling 24 month and rolling 36 month regressions to capture the time variation in alpha in this study. The first alpha estimate is calculated using the monthly observations from July 1995 to June 1997 for the 24 month case or from July 1995 to June 1998 for the 36 month case. The next estimate of alpha is calculated using the monthly observations from August 1995 to July 1997 (24 month regression) or from August 1995 to July 1998 (36 month regression) respectively and 3/11/2014 this is continued month-by-month until the end of the sample. This procedure gives rise to 91 24-month based alpha estimates (79 36-month based alpha estimates) for each of the individual funds and for the three fund portfolios. In all cases we report the Ferson and Schadt (1996) and Ferson and Warther (1996) alpha estimates. Jensen alphas were also calculated though there was little difference in the final results and so they are not reported separately here. We calculate summary statistics for the alpha estimates and accompanying t-statistics and these are reported in Table 3 , with the individual fund statistics reported in Panel A and the fund portfolio statistics reported in Panel B. There is considerable variation in both the rolling alpha estimates and accompanying t-statistics. The alphas are estimated using both 24-month and 36-month rolling windows and the summary statistics refer to these estimates obtained for each of the 74 surviving individual funds. The average of the estimated mean alphas and accompanying average of the alpha t-statistics appear little affected by the choice of estimation window though there is some variation in the median and the global maximum alpha estimates. While the average alpha is negative for the period the volatility of these estimates is of particular interest. The global maximum alpha is statistically significant (t = 3.72 for the 24 month window and t=3.28 for the 36 month window) and so is the global minimum alpha (t = -4.54 for the 24 month window and t = -4.17 for the 36 month window). Further, the standard deviation in these estimates is quite large, consistent with there being a number of funds that have earned statistically significant positive and negative alphas over the period.
Analysis of Individual Funds
[Insert Table 3 about here]
To gain some further insight into this variation we calculate the number of funds reporting at least one statistically significant negative alpha (64 for the 24 month window and 63 for the 36 month window), the number of funds reporting at least one statistically significant positive alpha (29 for the 24 month window and 16
for the 36 month window) and the number of funds reporting at least one statistically significant negative alpha and at least one statistically significant positive alpha (27 for the 24 month window and 15 for the 36 month window). As is evident from period and many of the funds in the sample exhibit this behaviour. The positive alphas are clustered in the first half of the study period as can be seen in Figure 1 and in the reduction in the number of statistically significant alphas that are identified when using the longer 3 year estimation horizon. It is important to note that most of the funds that exhibited positive alphas in the first part of the study also exhibited negative alphas in the second part of the study.
Analysis of Fund Portfolios
Panel B of Table 3 provides summary statistics for the three fund portfolios, the equally weighted portfolio of surviving funds, the equally weighted portfolio of all available funds and the value weighted portfolio of all available funds. Statistics are reported for both the rolling alpha estimates and the alpha t-statistics using the 24-month window and the 36-month window. While the two equally weighted funds are similar in terms of mean alpha, the more comprehensive portfolio consisting of all available funds is considerably more volatile both in terms of standard deviation and the minimum and maximum values. The value weight portfolio, consisting of all funds, earns a smaller loss per month over the period but it is more volatile than either of the two equally weighted portfolios. 
Full period analysis
Thus, there is evidence of time variation in performance over the study period for a proportion of the funds and for part of the study period these estimates are statistically significant. While the analysis has focused on time variation in individual fund alpha using rolling regressions, it is important also to look at full period tests of alpha, particularly when allowance is made for predictable changes in alpha (Christopherson, Ferson and Turner, 1999) . The results from the full period analysis are quite different from those reported above as they focus either on the 74 individual funds that survive the whole period or on equally weighted or value weighted portfolios of all available funds.
Unconditional alphas are estimated for the 74 surviving funds and the fund portfolios using the data for the full study period. These methods are not suited to identifying time variation in alpha because they focus on the average excess return that is earned over the period, forcing time variation in alpha into the residual term.
Regardless, we find that the estimated unconditional alphas were generally negative for the surviving funds as well as for the fund portfolios and, in a number of cases, the alphas were statistically significantly negative. For example, when we applied the Ferson and Schadt model to estimate alphas for the three fund portfolios using the full period we find that both the equally weighted portfolios exhibit statistically significant negative alphas (t = -2.03 for the equally weighted 74 survivor portfolio and t = -1.96 for the equally weighted all fund portfolio). The alpha coefficient is not statistically significant for the value weighted portfolio. It should be noted that these Further, to assess the impact of predictable changes in alpha, we apply the Christopherson, Ferson and Turner (1999) approach to the three different fund portfolios and we find that the excess return over the full period is not statistically month. It appears that much of the statistically significant variation in full period unconditional estimates of alpha for these portfolios of funds arises from the failure to properly condition the data for predictable variation in alpha (Christopherson, Ferson and Turner, 1999) . A useful extension to this study would be the estimation of rolling regressions based on the much larger Christopherson, Ferson and Turner (1999) model. It is possible that some of the variation in alpha that we observed in our rolling regressions is predictable, though we do not attempt to address this question here due to data limitations.
In this section we create fund portfolios and test for the possibility of statistically significant alphas for the full sample period. While there is some evidence of statistically significant negative alphas when using unconditional alpha estimates, the statistical significance disappears where conditional alpha estimates are used.
Sensitivity issues
There is some question about the use of Australian dollar returns for funds, consistent with the Solnick International CAPM. To gauge the impact of the use of 17 3/11/2014 local currency returns for both the funds and the MSCI world index we restate the Australian international fund returns in terms of USD returns and choose the USD version of the MSCI world index and repeat the analysis. As might be expected there is some change in the time variation in the rolling alpha estimates with losses in the early part of the study followed by profits in the later part of the study. Nevertheless, there is still evidence of periods where funds exhibit statistically significant positive alphas and periods where statistically significant negative alphas are evident.
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A cursory analysis of Figure 1 suggests the existence of a small number of funds that behave quite differently from the remainder of the funds. As a result we separate out the nine funds with a stated Asian focus and two funds with a stated bias towards the USA or Europe to get a better idea of how the remaining funds, those that describe themselves as global or international funds, have performed over the period.
We graph the 24-month rolling alpha estimates and associated t-statistics in Figure 2 .
The general trend in the international fund alphas is somewhat clearer than in point and test for change in the alpha estimates using a dummy variable with ones for the months from July 1995 to February 2000 and zero otherwise. A t-test on this dummy variable provides a rough test for stability of alpha over the study period and the t-statistics are calculated for each of the 74 funds in the sample with a full set of monthly returns over the study period (See Table 4 ). At the 5% (10%) level of significance there is a statistically significant change in alpha for 30 (49) of the 74 funds where the Jensen alpha is used and statistically significant change in alpha for 38 (51) of the 74 funds where the Ferson and Schadt alpha is used. The nine Asian funds all fall into the group of funds where there is no evidence of a statistically significant change in alpha. This is not surprising given the quite different time series behaviour of the alphas generated by the Asian funds.
Conclusion
The returns to selectivity, or alpha, could be an important source of returns for a fund manager but there has been little work that focuses on whether fund alpha varies over time. The results from rolling regressions that are reported in this study suggest that the alphas earned by the international funds are not constant over time.
This is apparent whether Solnick's local currency based international capital asset pricing model is used or whether all returns are converted to USDs; though it should be noted that the actual time variation in alphas does vary with the currency choice as might be expected. While further analysis of possible explanations for this result are beyond the scope of this paper herding provides one explanation, though we leave analysis of this possibility to future research. Another topic for future research is the application of the Christopherson, Ferson and Turner (1999) in rolling regressions to assess the impact of predictable variation on the time series behaviour of excess returns. All returns are continuously compounded rates of return per month expressed as percentages per month. These variables are the equity market indices, interest rates and conditioning information used in performance evaluation. The data spans the period from July 1995 to January 2005. RM is the world market risk premium and is the difference between the return on the local currency MCSI world total return index and a world risk free rate estimated by averaging the short-term interest rates for the USA, Europe and Japan as supplied by the OECD. RM 2 is the world market risk premium squared and this is included to capture market timing. D / P is the monthly dividend yield estimated from the monthly MCSI world index total return and price indices. STI is the average of the short-term interest rates for the USA, Europe and Japan as supplied by the OECD expressed as a return. YC is the difference between the average of the long-term interest rates for the USA, Europe and Japan as supplied by the OECD less STI.
3/11/2014 Ferson and Schadt (1996) and Ferson and Warther (1996) alpha estimates and associated t-statistics are calculated for each of the funds using a 24-month (36-month) rolling window and this gives 91(79) separate alpha estimates for each fund. Descriptive statistics are averages across all 74 funds for the mean (Avg. Mean), the median (Avg. Median) and the standard deviation (Avg. Std. Dev.) while the maximum (Global Max.) and minimum (Global Min.) are global values for all funds. For example the mean alpha is calculated for each of the 74 funds and the average of these means is the Avg. Mean reported above. Further, the Global Max. alpha is the maximum of the maximum alphas that are calculated for each of the 74 funds. No. sig. +ve is the number of funds with at least one statistically significant positive alpha estimate. No. sig. -ve is the number of funds with at least one statistically significant negative alpha estimate. No. both +ve & -ve is the number of funds with at least one statistically significant negative alpha estimate as well as at least one statistically significant positive alpha estimate. There are 74 funds in the sample. Ferson and Schadt (1996) and Ferson and Warther (1996) alpha estimates and associated tstatistics are calculated for the fund portfolios using a 24-month (36-month) rolling window and this gives 91(79) separate alpha estimates for each portfolio. Descriptive statistics include the mean, the median, the standard deviation (Std. Dev.), the maximum (Max.) and the minimum (Global Min.) . No. sig. +ve is the number of statistically significant positive alpha estimates. No. sig. -ve is the number of statistically significant negative alpha estimates. Note that these statistics refer to the time series data for each of the portfolios of funds and so there is a maximum of 91 (79) 
Panel B: Fund Portfolios

